On a woman with severe intrauterine adhesions, hysteroscopy followed by cyclical hormone replacement therapy was tried for 5 months, for development of the endometrium. When this failed, autologous stem cells were tried as an alternative therapy. Adult autologous bone marrow mesenchymal stem cells isolated from patient's own bone marrow and were cultured and placed in the endometrial cavity under ultrasound guidance after curettage. Patient was then given cyclical hormonal therapy. Endometrium was assessed intermittently using ultrasound. Three months later, endometrium partly recovered with improved ultrasonic echo. This resulted in spontaneous pregnancy followed by confirmation of gestational sac, yolk sac, and primitive heart tube pulse on ultrasound. Autologous bone marrow derived mesenchymal stem cells could regenerate injured endometrium not responding to conventional treatment and can be used as an alternative in females with severe Asherman's syndrome.
INTRODUCTION
Intrauterine adhesions are mutual adhesion of the uterine cavity caused by various factors leading to endometrial damage, also called Asherman syndrome [1] . It can lead to adverse outcomes such as infertility, recurrent miscarriage, amenorrhea, pelvic pain, and seriously affect the reproductive health of women of reproductive age. In recent years, with the increase of intrauterine operation, the incidence of intrauterine adhesions is rising. Current therapy strategy for intrauterine adhesions is separation of adhesions, removal of fibrotic tissue using hysteroscopic surgery, adjuvant estrogen or/and progestin therapy after operation. But still a large number of patients failed after repeated surgical treatment, with adhesions reformation in inuterine cavity [2] . In this case report, we describe a case of Asherman's syndrome treated with adult autologous bone marrow mesenchymal stem cells for endometrial regeneration that resulted in spontaneous conception.
CASE REPORT
In March 2011, a 36-year old female patient came to see a doctor in the reproductive medical center of our hospital for chief complaint as she didn't get pregnant with oligohypomenorrhea seven months after stopping contraception methods. The patient had been married for ten years and lived with her husband together normally. She had four times medical abortions because of accidental pregnancy. The patient was given uterine curettage because of Early Embryonic Death in May 2009, December 2009 and August 2010 separately. There was progressive oligohypomenorrhea after surgery and the menstrual cycle was completed ahead of time. The menstrual blood loss was about one third of that before last abortion. There was only brown secretion without dysmenorrhea during menstrual period which lasts 5 -7 days. The hormone level was normal when she came to see a doctor in March 2011. Routine Semen Analysis and sperm DNA integrity test of her husband was normal too. Hormone replacement therapy was given on the second day of menses in May 2011. Progynova (estradiol valerate) was administered orally once a day for 26 days. At the sev- enteenth day of progynova administration progesterone capsule was administered orally once a day for 10 days and aspirin was continuously administered orally once a day. The endometrial thickness was 4 millimeters under reexamination of B type ultrasound. Hysteroscopy and adhesion lysis were given to the patients in June 2011 because of the invalid hormone adjustment. The endometrium was thin and large area fibrosis of the uterine cavity was found in the operation (Figure 1 ). Hormone replacement therapy was given to the patient after surgery but there was no improvement in the endometrium under the B type ultrasound. The endometrial thickness was 4 millimeters at maximum. There was no menses in October 2011 and November 2011 separately.
Because of the invalid conventional therapy, after getting the informed consent of the patient, bone marrow puncture was given to the patient and 30 milliliters autologous bone marrow were collected from the patient and was used for abstraction, separation and culture of autologous mesenchymal stem cells. At the second day of the menses, the patient was given hysteroscopy, adhesion lysis and mesenchymal stem cells transplantation under general anesthesia. Adhesive uterine cavity was separated in the operation. After the shape of the uterine cavity was normal, the surgeon underlay the cervix, use the implantation tube to push 1 milliliters (1 × 10 7 ) autologous mesenchymal stem cell to the uterine cavity until the mesenchymal stem cells arrived at the cervix under the monitoring of abdominal B ultrasound and withdrew the implantation tube two minutes later.
The hormone replacement therapy was given to the patient in artificial cycle for three menstrual cycles after surgery. At the same time 75 milligrams aspirin were given to the patient. At the second day of the first and second menstrual cycle 6 milligrams estradiol valerate (progynova) were given to the patient orally once a day for 25 days. At the sixteenth day of progynova administration 20 milligrams dydrogesterone (duphaston) were given to the patient orally once a day for 10 days. The treatment was stopped for the menses. There was a little bit of improvement in the endometrium under B ultrasound and at the third day of the third menstrual cycle 6 milligrams estradiol valerate (progynova) were given to the patient orally once a day for 30 days. The endometrial thickness was 2.5 millimeters and partial endometrium was B type at the eighth day of the menses under B type ultrasound. The doctors also found that there small fluid chamber with obscure endometrium profile and the lower segment of the uterine cavity was slightly separated. The white pill of femonston (Complex Packing Estradiol Tablets/Estradiol and Dydrogesterone Tablets) was given to the patient in the vagina for 24 days and the grey pill of femonston was given to the patient in the vagina for 14 days. Hormone intervention was not given in the fourth menstrual cycle. At the ninth day (April 25, 2012) of the menses, the thickness of the uterine fundus was 3.2 millimeters and the endometriums of the lower uterine cavity and the left uterine fundus were thin (Figure 2) . Patient was instructed to have intercourse based on monitoring ovulation. At the 37th day of the menses, the urine pregnancy test was positive and the concentration of blood HCG was 686 mIU/ml. At the same time the concentration of estradiol was 325 pg/ml and the concentration of progesterone was 15.2 ng/ml. All the three data indicated that the patient was pregnant. At the 52nd day of the menses, there was early pregnancy in the uterine cavity and the size of gestational sac was 1.9 × 3.8 × 1.2 under B type ultrasound. The diameter of the yolk sac was 0.32 centimeters. The length of fetal bud was 0.3 centimeters. Embryonic heartbeats could be seen (Figure 3 ).
DISCUSSION
This was a successfully treated case of infertility with severe Asherman's syndrome after several times artificial abortion and arrested intrauterine pregnancy with curettage, using autologous bone marrow derived mesenchymal stem cells (BM-MSC). Stem cell is regenerative cells in a variety of tissues and degenerative diseases, is the basis of normal tissue repair. Stem cells derived from bone marrow, umbilical cord, fat and amniotic have been extensive studied in research of clinical application [3] . Endometrial repair in the menstrual cycle is essential for fertility, which rely mainly on endometrial stem cells in the basal layer [4] . Recent studies have found that donor bone marrow-derived stem cells can be detected in fe-male endometrium after bone marrow transplant, suggesting that nonuterine stem cells contribute to the regeneration of endometrial tissue [5] . Similar phenomenon was also observed in animal experiments, endometrium of female mice transplanted male mice bone marrow-derived stem cells can be detected the y-chromosome positive cells [6] . This made it possible that autologous bone marrow mesenchymal stem cells can be used in treatment of endometrial injury [7] .
The bone marrow is the body's repository of stem cells, stem cells can rapidly mobilized and homed to the site of injury to repair tissue. Autologous stem cells by bone marrow aspiration are an ideal source of stem cells, with little risks and trauma. Autologous bone marrow mesenchymal stem cells, isolated, cultured, amplified and then transplanted to patients itself, were more conducive to application without HLA match test and ethical risk.
Hysteroscopy was given to the patient at the second day of the menstrual cycle and the adhesive and fibrotic tissues were separated from the uterus to expose the basal lamina of the endometrium. The fresh surface of a wound would be formed. Intrauterine transfer was given to the patient when the number of autologous bone marrow mesenchymal stem cells was 1 × 10 7 . The endometrium was easy to repair itself under the action of the estrogen after surgery and then the stem cells could be induced to home to the injured portion. Previous study demonstrated that estrogen was essential to induce the proliferation of the stem cells in the endometrium and the endometrium was regenerated under the action of the estrogen [8] . In 2011, there was a case in India that the patient with severe intrauterine adhesion was cured by autologous bone marrow angioblastic stem cells transplantation and then the patient was successfully pregnant [9] .
Severe intrauterine adhesions, especially patients after repeated surgery and conventional treatment failure, is lack of more effective treatment [2] . With the advances of endometrial stem cell research, more and more attention focus on the role of endometrial stem cells in endometrial regeneration [7] , but the mechanism is not yet very clear. Intrauterine transplantation of stem cells act directly as endometrial stem cells to repair, or as a secretory function cells to secrete large amounts of cytokines stimulating the regeneration of endometrial cells still need further research. The patients in this report, failing to conception after repeated surgical therapy, succeed to pregnant with autologous bone marrow mesenchymal stem cell transplantation. Although further clinical observation still needs to perform, it provides a new treatment option for severe intrauterine adhesions.
